A simple method is proposed and tested for obtaining accelerated convergence of quantum systems on small lattices with N sites. The main idea is to perform exact diagonalizations with some added irrelevant parameter, and use this parameter to accelerate the convergence to the infinitelattice limit. In this paper di8'erent boundary conditions are used to improve the convergence for the Heisenberg model. In particular, we find that the application of the method to the d=l antiferromagnetic Heisenberg model changes the rate of convergence of the ground-state energy per site,~EO(N) -Eo(oo)~N, to x = 4 from the value z = 2, which is found using only periodic boundary conditions.
I. INTRODUCTION
Whenever a model is studied numerically using a digital computer, the model system is restricted to a small number N of discrete lattice points. This paper proposes and tests a method of obtaining better results for the de- sired bulk (N~oo) quantities based on a careful analysis of finite N systems.
Two of the most widely used methods of studying quantum spin systems numerically are quantum Monte Carlo and exact-diagonalization methods.
Both of these techniques have their own strengths and weaknesses. The quantum Monte Carlo method in general has the "minus-sign problem", and always has statistical errors associated with measured quantities. On the other hand, the exact-diagonalization method. does not have a "minus-sign problem, " but it is restricted to small system sizes. Consequently, it is important to be able to extract the largest amount of information available from exact-diagonalization studies carried out on system sizes which are amenable to the method. It is this topic which this paper addresses.
As N increases, the finite-size estimates for a given desired quantity, f~, may approach the infinite-size result Fig. 1 . Also shown in Fig. 1 is the exact infinite-lattice value Ep(oo) --In(2).~The method described in Sec. II attempts to find the value of g for finite N which is a better approximation to Ep (oo) than is the quantity E p (N, g = 1) .
In Fig. 2 we show the differences between the finitesize estimates and the exact Ep(oo) obtained from several different methods to select g. One way to try to select the optimal value of g would be to search for the crossing value of g where two system sizes satisfy Ep(Ny, g) = Ep(N2, g). As seen in Fig. 1 this is near g-0.7 where the finite-size effects for the lattice sizes studied appear to be the smallest. Figure 2( Fig. 2(a) . Consequently, one expects that s = 2 should be used to attempt accelerated convergence. The use of s = 2 indeed does accelerate the convergence, as seen in Fig. 2(b It is also possible to use three-point differentiation formulas to estimate the derivative with respect to N in Eq. (2). With s = 2 and using either Eq. (3) or Eq. (4) we also found accelerated convergence with effective convergence exponents between x = 3 and x = 4.
It is natural to ask how the value of g which is needed for the various estimators changes as a function of system size (Fig. 3) . As 
